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(57)Abstract: 

PURPOSE: To inexpensively provide a transparent thin film capable of forming the film at a 
high speed over a wide area and having stable UV-rays cut characteristics by pressing a 
powdery mixture of Ce with Ti by high pressure in a non-oxidizing atmosphere, then firing it. 
CONSTITUTION: A sputtering target is constituted of cerium, titanium and oxygen. The 
production of the target is carried out by pressing the powdery mixture of a powder composed 
of Ce and/or CeOX (0<X^2) with a powder composed of Ti and/or TiOY (0<Y£2) at high 
pressure in the non-oxidizing atmosphere and then firing it. The target contains 10-90mol% 
Ce component and 90-10mol% Ti component and has £100000Q.cm volume resistivity. As a 
result, the film can be formed by DC sputtering due to the electrical conductivity possessed by 
Ti component in the target. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the target for sputtering characterized by calcinating after 
carrying out the high-pressure press of the mixed powder with the powder which consists of the powder 
which consists of Ce and/or CeOx (0< x<=2), Ti 5 and/or TiOy in the manufacture approach of the target 
for sputtering constituted by a cerium (Ce), titanium (Ti), and oxygen (O) (0< y<=2) in a non-oxidizing 
atmosphere. 

[Claim 2] The sputtering target with which a cerium component is characterized by the volume 
resistivity of a 90 mol %-10 mol % implication and a target being 100000 or less ohm-cm about a 
titanium component to ten-mol % - 90-mol % in the target for sputtering constituted by a cerium (Ce), 
titanium (Ti), and oxygen (O). 

[Claim 3] Ultraviolet-rays cut film characterized by forming membranes by the DC-sputtering method 
using the sputtering target of claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the target for membrane formation and its manufacture 

approach of the oxide transparence thin film which has UV cut property. 

[0002] 

[Description of the Prior Art] Generally, although the cut of ultraviolet rays has been made by spreading 
of ultraviolet-rays cut presentation glass or an ultraviolet ray absorbent addition organic coating, and 
thin film-ization by sputtering and vacuum deposition of the ultraviolet absorption material itself, it has 
the following problems, respectively, the case where ultraviolet-rays cut presentation glass is used — the 
usual glass presentation « Ce02, FeO, or Ti02 etc. - it adds and creates. However, since it is necessary 
to change from the presentation of glass and the time and effort for it is taken when creating this glass, it 
becomes cost quantity. Moreover, when using an ultraviolet ray absorbent addition organic coating, a 
problem is in adhesion with glass and peeling, MEKURE, etc. of a paint film tend to happen. Moreover, 
if it is used in an elevated-temperature ambient atmosphere, it will be easy to discolor a paint film. 
[0003] Furthermore, it is difficult to make the homogeneous film which does not have spots in a large 
area. Membrane formation of the ultraviolet absorption material itself according to sputtering on the 
other hand is Ce02 by RF sputtering. The film ingredient which had a high ultraviolet-rays cut property 
in DC (direct current) sputtering advantageous to large-area-izing although it had succeeded by the film 
etc. (JP,1-58267,B) (Ce02 film etc.) In case membranes are formed, it is not put in practical use by 
stable membrane formation being impossible. Moreover, although reactive sputtering in the inside of an 
oxygen ambient atmosphere is also considered using the target of Ce metal, it is difficult for Ce metal to 
tend [ very ] to oxidize and to use as a target. That is, the product which gave the homogeneous 
ultraviolet-rays cut property at present to large areas, such as a windowpane, is not obtained by the low 
price. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is conventional Ce02. The above-mentioned 
fault which the target had is solved and it aims at offering the ultraviolet-rays cut film formed using the 
sputtering target, its manufacture approach, and this sputtering target for thin films with the high 
ultraviolet-rays cut property of a Ce-Ti-0 system by DC sputtering in which large area membrane 
formation is possible. 
[0005] 

[Means for Solving the Problem] This invention offers the manufacture approach of the target for 
sputtering characterized by calcinating, after carrying out the high-pressure press of the mixed powder 
with the powder which consists of the powder which consists of Ce and/or CeOx (0< x<=2), Ti, and/or 
TiOy in the manufacture approach of the target for sputtering constituted by a cerium (Ce), titanium 
(Ti), and oxygen (O) (0< y<=2) in a non-oxidizing atmosphere. 

[0006] This invention offers the ultraviolet-rays cut film characterized by forming a cerium component 
by the DC-sputtering method again using the sputtering target and this sputtering target which are 
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characterized by the volume resistivity of a 90 mol %-10 mol % implication and a target being 100000 
or less ohm-cm about a titanium component to ten-mol % - 90-mol % in the target for sputtering 
constituted by a cerium (Ce), titanium (Ti), and oxygen (O). 

[0007] In case the transparence thin film of a Ce-Ti-0 system known as an ultraviolet absorption 
ingredient is obtained, by including in a target the titanic-acid ghost (TiOx (0< x<2)) and metal titanium 
in which conductivity is shown as one titanium component, the sputtering target of this invention attains 
conductor-ization of the target itself, and even if the DC sputtering method advantageous to large-area- 
izing is used for it, it can be formed to stability. 

[0008] The sputtering target of this invention is constituted by a cerium, titanium, and oxygen, and Ce 
component which consists of Ce and/or CeOx (0< x<=2) receives to ten-mol % - 90-mol%. Containing 
is desirable. Ti component which consists of Ti and/or TiOy (0< y<=2) — 90-mol % - ten-mol % — 
especially - Ce component - 50-mol % - 80-mol % - receiving - Ti component — 50-mol % - 20-mol 
% — the volume resistivity of the target itself is also desirable also especially from the point that 
membrane formation stabilized low can be performed at the same time the film in which the ultraviolet- 
rays cut engine performance with transparently high in a light region containing is shown is obtained. 
[0009] However, even if a part of Ti in a target oxidizes and it has become TiOx (0< x<=2) Ce02 Even 
if a part returns and it has become Ce02-z (0<=z<2) Even if it forms the multiple oxide of Ti and Ce, 
the ratio of Ti component and Ce component is in the above-mentioned range, if the volume resistivity 
of a target is 100000 or less ohm-cm, by DC spatter, it is stabilized and the target thin film can be 
obtained. Moreover, DC sputtering can be carried out to stability as bulk density is 90% or more. 
[0010] Using the target of this invention, if sputtering is carried out to Ar in the mixed ambient 
atmosphere of oxygen in the vacuum of 1x10-3 - lxlO-4Torr extent, the uniform film can be formed. 
The target of this invention has high conductivity, moreover, during a spatter, also by scaling of a target, 
since a conductive fall is very small, even if a DC-sputtering method is used for it, can be formed, and 
can form the uniform film over a large area at high speed. Of course, the target of this invention can 
form the same film using a RF (RF) sputtering system. 

[001 1] The target of this invention can be created by the following approaches. For example, the target 
of this invention is formed of what the mixed powder of Metal Ti and cerium oxide is calcinated in a 
vacuum and the non-oxidizing atmosphere of the inert gas middle class after [ the inside of a non- 
oxidizing atmosphere ] elevated-temperature-high-pressure-pressing or high-pressure pressing, or is 
done for reduction processing in reducing atmosphere after baking in an oxidizing atmosphere (in this 
case, Ti02 may be used as a titanium component). In this case, when reduction of a cerium oxide 
progresses too much and the cerium of metal deposits, by carrying out baking processing on conditions 
200 degrees C or less among atmospheric air, as for a metal cerium, oxidation fully advances, and the 
worries about aging at the time of the target use by oxidation of a metal cerium are suppressed to the 
minimum. 

[0012] Moreover, 0.05-40 micrometers is suitable for the powder particle size at the time of target 
manufacture. In addition, iron, aluminum, magnesium, calcium, an yttrium, manganese, and hydrogen 
may also be included in the above-mentioned target a total of 3 or less % of the weight, and since carbon 
serves as C02 and disappears during membrane formation, carbon may be included 10 or less % of the 
weight. Furthermore, the same effectiveness is shown even if it mixes the copper of impurity extent, 
vanadium, cobalt, a rhodium, iridium, etc. in the target of this invention. However, from a viewpoint of 
the transparency and the ultraviolet-rays cut property in a light field, little way of these contaminants is 
desirable. 
[0013] 

[Function] It is TiOx (0< x<2) in which Ti component in a target has Ti and conductivity in the target of 
this invention, and Ti02 insulating. It exists in a form, and the Ti component itself becomes a matrix by 
the presentation ratio, or conductivity is given to a target in the form where Ti component is connected 
in Ce component matrix, and DC sputtering is made possible. Although the part of the inside where Ti 
exists in a front face by the spatter in the inside of an oxygen ambient atmosphere oxidizes, having this 
oxide mist beam conductivity is known, and the conductive fall by scaling is still smaller. Consequently, 
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the obtained target has the high conductivity suitable for DC sputtering, and realizes stable membrane 

formation. 

[0014] 

[Example] 

Ce02 of the [example 1] mean particle diameter of 40 micrometers, Ti powder of 99.9% of purity and 
mean particle diameter of 10 micrometers, and 99.99% of purity Powder was blended so that it might 
become the mole ratio of Ti:CeO 2 = 90:10, the tumbling mill which consists of a pot made of nylon and 
a ball made of nylon was used, and wet blending was carried out through the acetone. 
[0015] It dried under reduced pressure, the dry matter except an acetone was cracked, heating the 
obtained slurry at about 60 degrees C, and the powder-like constituent for ceramic manufacture was 
obtained. This constituent was enclosed so that it might become thickness uniform in the mold of 
lOOmmphi, the planar pressure of 100kg/cm2 and the burning temperature of 1450 degrees C performed 
the hotpress in the inside of argon atmosphere on the conditions of maintenance for 1 hour, and the 
precise compound ceramic (metal is included in part) sintered compact was obtained. 
[0016] the relative bulk density of this sintered compact ~ Archimedes — it asked by law, then, the 
5mmx5mmx50mm test piece was cut down from this sintered compact, and the volume resistivity was 
measured with the four probe method. Moreover, the disk with 5mm [ in thickness ] and an outer 
diameter [ phi ] of 100mm was cut down, on the copper back up plate with an outer-diameter 120mmphi 
and a thickness of 10mm, the metal indium was used, bonding was performed, and the sputtering target 
was obtained from the obtained sintered compact. 

[0017] This target is set on the cathode of a magnetron DC sputtering system, the soda lime glass 
substrate of 3mm thickness fully washed by approaches, such as polish, is put in in a vacuum chamber, 
and it exhausts to 1x10 to 6 or less Torrs with cryopump. Next, Ar and 02 Mixed gas is introduced in a 
vacuum, and it adjusts so that the pressure may be set to 5.0x1 0-3Torr. It is 2 5W/cm to a target in this 
condition. Power was impressed, the pre spatter was performed for 10 minutes, and about 1000 A of 
oxide films was formed. 

[0018] In the [example 2] example 1, the target which mixed the target raw material so that it might 
become the mole ratio of Ti:CeO 2 = 30:70, and carried out sinter molding with the hotpress was used, 
and also membranes were formed like the example 1. 

[0019] In the [example 3] example 1, the target which mixed the target raw material so that it might 
become the mole ratio of Ti:CeO 2 = 40:60, and carried out sinter molding with the hotpress was used, 
and also membranes were formed like the example 1. 

[0020] In the [example 4] example 1, the target which mixed the target raw material so that it might 
become the mole ratio of Ti:CeO 2 = 50:50, and carried out sinter molding with the hotpress was used, 
and also membranes were formed like the example 1. 

[0021] In the [example 5] example 1, the target which mixed the target raw material so that it might 
become the mole ratio of Ti:CeO 2 = 60:40, and carried out sinter molding with the hotpress was used, 
and also membranes were formed like the example 1. 

[0022] In the [example 6] example 1, the target which mixed the target raw material so that it might 
become the mole ratio of Ti:CeO 2 = 80:20, and carried out sinter molding with the hotpress was used, 
and also membranes were formed like the example 1 . 

[0023] In the [example 7] example 1, the target which mixed the target raw material so that it might 
become the mole ratio of Ti:CeO 2 = 90:10, and carried out sinter molding with the hotpress was used, 
and also membranes were formed like the example 1. 

[0024] In the [example 8] example 1, the target which was mixed so that it might become the mole ratio 
of Ti:Ce2 03 =66.7:33.3, titanium componentxerium component =1 :1 [ i.e., ], and carried out sinter 
molding of the target raw material with the hotpress was used, and also membranes were formed like the 
example 1. 

[0025] In the [example 1 of comparison] example 1, the target which mixed the target raw material so 
that it might become the mole ratio of Ti:CeO 2 = 5:95, and carried out sinter molding with the hotpress 
was used, and also membranes were formed like the example 1 . 
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[0026] In the [example 2 of comparison] example 1, the target which mixed the target raw material so 
that it might become the mole ratio of Ti:CeO 2 = 95:5, and carried out sinter molding with the hotpress 
was used, and also membranes were formed like the example 1 . 

[0027] In the [example 3 of comparison] example 1, the target which carried out sinter molding of the 
powder (Ti, 100%) of Ti metal with the hotpress as a target raw material was used, and also membranes 
were formed like the example 1 . 

[0028] It sets in the [example 4 of comparison] example 1, and is Ce02 as a target raw material. The 
target which carried out sinter molding of the powder (Ce02, 99.9%) with the hotpress was used, and 
also membranes were formed like the example 1 . 

[0029] In the [example 5 of comparison] example 1, a target raw material is mixed so that it may 
become the mole ratio of Ti:CeO 2 = 50:50, and it is ordinary pressure sintering (1450 degrees C) after 
shaping and in atmospheric air by metal mold. The fabricated target was used and also membranes were 
formed like the example 1. 

[0030] These operation results were shown in Table 1. Table 1 expresses the configuration of the raw 
material of the various targets of this invention, bulk density, and a volume resistivity. It is shown in 
accordance with some examples at the time of creating the target which becomes coincidence from other 
raw material percentage as reference. Moreover, the discharge property at the time of carrying out DC 
spatter and the ultraviolet-rays cut property of the obtained film were evaluated and expressed to Table 1 
about each target. However, by DC spatter, since the example 1 of a comparison and the example 2 of a 
comparison were not able to carry out stable membrane formation, they described the (ultraviolet-rays 
UV) cut property of the film which performed RF sputtering and formed membranes. 
[003 1] Here, discharge stability expressed with x the case where the between plasma by 1 hour was not 
stabilized in the case where DC plasma was stable for 1 hour or more, it was stabilized, and membrane 
formation is completed when O and DC plasma are not able to be built. Moreover, the (ultraviolet-rays 
UV) cut property evaluated the permeability of 350nm ultraviolet radiation, and expressed with x the 
case where there were ** and 15% or more of transparency about some which exceed 10% for that from 
which permeability becomes 10% or less after membrane formation of 1000A of thickness at O and 15% 
or less. However, any case is comparing on the conditions from which the permeability in a light field 
becomes 80% or more. 
[0032] 
[Table 1] 
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[0033] As shown in Table 1, a volume resistivity is 100000 or less ohm-cm, and bulk density is also 
90% or more, and each of targets of this invention and targets of the examples 2 and 3 of a comparison 
was suitable for carrying out DC sputtering to stability. Moreover, although the film in which a high 
ultraviolet-rays cut property is shown was able to be formed to stability by DC sputtering when the 
target of this invention was used, the membranous ultraviolet-rays cut property of having been obtained 
in the case of the examples 2 and 3 of a comparison became evaluation of x. 
[0034] As mentioned above, when membranes were formed using the target for sputtering of this 
invention, it became clear that the transparence thin film in which a high ultraviolet-rays cut property is 
shown was obtained to stability by DC sputtering. Moreover, even when membranes are formed by RF 
sputtering using the sputtering target of these this inventions, it is Ce02 as a start raw material. It is Ce 
203 to instead of. Also when it was used (example 8), all were stabilized by discharge nature and it 
checked that the film showed the same property. 
[0035] 
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[Effect of the Invention] By using the target of this invention, the transparent membrane which shows a 
high ultraviolet-rays cut property can be obtained. It becomes possible to form membranes by DC 
sputtering by the conductivity which the titanium component in a target has especially, a large area is 
covered, and the transparence thin film in which an ultraviolet-rays cut property is shown stably at high 
speed can be offered cheaply. 



[Translation done.] 
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